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Outline

« \WWhat is Cosmic Times?

A taste of Cosmic Times
= 1955 — Big Bang versus Steady State
» 1965 — Breaking the Stalemate
= 1993 — Cosmology’s End?
= 2006 — Continuing Story

* Tools for tailoring Cosmic Times to
your classroom




What is Cosmic Times?'

« Suite of curriculum support materials tracing
our understanding of the expanding universe

"Includes:
= 6 posters resembling front

= Cosmic TIMES &

page newspapers 1919 to e
2006 ' mﬂw__,,

3 newsletter versions of Mﬁ

each poster, two at
differentiated reading levels '

4-5 lesson plans for each
poster exploring
fundamental smence socnal

context,&
You WI|| receive the Cosmic Times posters and a DVD

containing materials at the end of this workshop




Age of the Universe:
Infinite

CosMiIC TIMES

1919

Size of the Universe:

300,000 Light Years

Age of the Universe:
10 - 25 Billion Years
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Age of the Universe:
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CosMIC TIMES

1955

Size of the Universe:
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‘Yardsticks’ in Neighbor Galaxy
Double Umverse s Size

Origin of Everything:
Hot Bang or Ageless Universe?
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uick notes on 1919

The universe was believed
to be:
= 300,000 light years (size of
Milky Way
Static
= Timeless

Einstein’s General Theory of
Relativity (1916)
revolutionized scientists’
view of gravity

Observations of the 1919
total solar eclipse supported
Einstein’s theory

Age of the Universe:
Infinite

CosMiIC TIMES
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Size of the Universe:

300,000 Light Years
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Einstein’s Theory Triumphs
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Fundamental science concepts: motions of the Earth, Moon &
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Quick notes on 1929
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1955 — Origin of the Universe'’

e Scientists debate: “amre | COSMIC TIMES |07

1955
‘Yardsticks’ in Neighbor Galaxy Origin of Everything: Death of a Genius
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Reading Strategies

Use one of the reading straegies ‘
to understand the CT article
“Origin of Everything”




Reading Strategy:
Reciprocal Teaching'

Origin of Everything:
Pa iru p Hot Bang or Ageless Universe?

Both partners read the same
paragraph (aloud or to
yourselves)

One partner summarizes the

paragraph for the Other Hoyle Scoffs at “Big Bang” Universe Theory
The other partner “checks and |gzsmrm e
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Summarize the Article’

Steady State Universe Evolutionary Universe

' Unchanging situations need <' Universe is expanding from
not be static a state of high density and

' New matter can be created pressure.
spontaneously as the ' Hydrogen & Helium were
universe expands (a few formed as universe cooled.
hundred atoms per year per «' There should be left over a
galaxy) background radiation with a
The universe is constant in temperature of ~ 5 Kelvin
its overall density ' Hoyle scoffed at this theory

and coined the term “Big
Bang”

°p O u e @ o

Steady State Theory: Evolutionary Theory:
Density of matter is constant over time Density of matter decreases over time




The Evidence is Clear

Bowl of Evidence

Scientists sort through theories by
examining evidence and making
inferences




Steady State vs. Big Bang'’

« Resolution of Steady State vs Big Bang won't
come until the mid-to-late 1960s

» But as a competing theory, the Steady State
provides the impetus to make observations to

test the theories

* Note that this lesson can be adapted for any
science topic where there are two (or more)
competing theories




1955 — Origin of the Universe

Size of the Universe:
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Fundamental science concepts: nature of science,
universe




1965 - Breaking the Stalemate

« A hot "bang” should leave
left-over heat

« Data and theory came
together in 1965

= Penzias and Wilson found
a 3 K residual noise while
making radio observations
of the Milky Way

Peebles and Dicke
(Princeton) had just
calculated an estimate for
the temperature of the
residual background in the
microwave region

Fundamental science concepts: spectra, electromagnetic
spectrum, origin of the Universe




1993 - Cosmology’s End?"’

* By the mid-90s,
cosmologists
thought that they
had only to “fill in

the details”

 Remaining questions:

= Will the expansion continue forever, or will
universe eventually collapse back on itself?

= What is the mass-density of the universe (which
would answer the above)?




Brief diversion ...

* Things may not be what they seem

 When we see odd behavior, we look *
more carefully at what's going on"




Not the End of Cosmology'’
In 1997..."°

' Gravity is the longest-
reaching force according to
physics

' S0, the expansion of the
universe should be slowing
down...

' By observing supernovae in
distant galaxies, researchers
determine that the
expansion is speeding up '

Cosmologists get very excited!




History of the Universe’s
Expansion'

Video clip from DVD Beyond the Solar System: Expanding the Universe in the Classroom,
produced for NASA by the Harvard-Smithsonian Center for Astrophysics. © Smithsonian Institution

18



2006 — Cosmologists are busy

« Dark energy is well- CosMIC TIMES EE&ss
established, having ey P N
been detected in many =
ways
Still, the nature of dark
energy is largely a e
mystery ==
Stay tuned to this >
continuing science

story...

Fundamental science concepts: expanding universe, distances
in the universe, supernovae, gravity




It Is now 2014...

* What is our view of the universe?"
= Finite
= Changing
= 13.7 billion years old




Cosmic Times

Posters, Newsletters, Teacher's Resources, Lessons & Online-
Edition all on our website: http://cosmictimes.gsfc.nasa.gov/
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Gravity g ight! A solar eclipse

' ' confirms that Einstein's theory of gravity, not
Newton's, correctly predicts the bending of

EXTR‘A X EXTRA e starlight. Read More >>

The universe's baby picture! More 1919 News

— COSMIS TIMES Our expanding universe! Hubble builds on

his earfier discovery that the Milky Way Galaxy
is but one of many galaxies in cur Universe to
find that the Universe is expanding.

Read More >>

More 1929 News

Einstein's death! The debate rages between
whether the Big Bang and Steady State
correctly describes the origin of the universe
Read More >>

More 1955 News

Light from the Big Bang! Penzias and Wilson
discover the Cosmic Microwave Background,
the remnant radiation from the very early
Universe, which makes the Big Bang the lead
theory for the origin of the Universe.
1919 11929 1955 ] 1965 ] 1993 | 2006 Read More >>

More 1965 News

Tha uniuareats hahu nistural Tha CORE micoian mansisas fluntuntinne in tha Casmin Miorsuwasun.



http://cosmictimes.gsfc.nasa.gov/

Classroom Resources: "
A Brief Tour'

* A variety of tools are
available to help
you navigate

Cosmic Times and
find the right
resources for your
classroom

Casmic Times Home x

) cosmictimes.gsfc.nasa.gov
Next» wni [ Organization [ Ocher seutt [0 socal media [ 190

@m SPACE FUGHT CENTER
————" Teacher

Resources
INLLIINL,

Gravity bending starlight! A solar eclipse
confirms that Einstein's theory of gravity, not

EXTRA! EXTRA! | et nesavionss o eae!
Light from the Big Bang! More 1919 News

Tl e Our expanding universel Hubble builds on
e Cosmic TIMES - his carlier discovery that the Milky Way Galaxy
MRMUR OF & BANG Sy/os S Gotmun S50 Mubutoverg is but one of many galaxies in our Universe to

find that the Universe is expanding.
Read More >>
More 1929 News
‘ﬁ" ﬂ Einstein's death! The debate rages between
v whether the Big Bang and Steady State
r— cormectly describes the origin of the universe.
Read More >>

e More 1955 News

Light from the Big Bang! Penzias and Wilson
discover the Cosmic Microwave Background,
the remnant radiation from the very early
Universe, which makes the Big Bang the lead

(4 Y~ z theory fof the origin of the Universe.
A h Read More >>

More 1965 News

1919 | 1929 | 1955 | 1965 | 1993 | 2006

The 's baby picture! The COBE
mission measures fluctuations in the Cosmic
Microwave Background, which explain where structure in our Universe comes from and confimming the
role of inflation in the early universe. Read More >>

More 1993 News

Dark energy! The supemova distance scale leads to the discovery of dark energy, a puzzling new
component of our Universe that had been undetected until 1997, and its the nature remains a mystery
in 2006. Read More >>

More 2006 News

Cosmic Times is a product of the Imagine the Universe! website. Imagine the Universe is a
service of the High Energy Astrophysics Science Archive Research Center (REASARC), Dr.
Alan P. Smale (Direclor), within the Astrophysics Science Division (ASD) at NASA's Goddard
Spaca Flight Center.




Classroom Resources: "
A Brief Tour'

800

* A variety of tools are .
available to help

Cosmic Times Teacher ¢ x

cosmictimes.gsfc.nasa.gov/teachers/

Next » Pnk [ Organization [ Other stuff [ Social Medla [ /PO ) Women In Astrono:

S NASA Wavesngth |

COSMIC TIMES
TEACHER RESOURCES4

you nhavigate

Cosmic Times Home | Cosmic Times Teacher Resources

Cosmic Times and —

Sy
the history of our understanding of the universe during the past 100
years, from Einstein’s formulation of gravity 1o the discovery of dark
energy. It consists of 6 posters, each resembling the front page of a
newspaper from a particular time in this history, with articles
i T of the articles mimics that

the ies. The
of a newspaper from its respective era.

find the right
resources for your
classroom

In this Teacher Resource area of the Cosmic Times website, you
will find materials to help you use Cosmic Times in your classroom.
We have divided the Teacher Resources into three areas (also
accessible from the navigation bar above):

+ Guide to the Cosmic Times Articles
Here you will find information on each of the articles in the
Cosmic Times series. The Guide is organized by Cosmic
Times issue, so that each poster, or "year”, has its own set of
pages. For each issue, you will find notes on each article,
downloads, and a list of lesson plans which Sie info the
science and historical context. The downloads include a
printable PDF of the poster itself, three newsletter versions of

Share your students’
visions of the 2019 edition
of Cosmic Times with us.
Cosmic Times 2019
Invitation

The Cosmic Times posters
are available through the
Iimagine the Universe!
Request Form

Keep up with our |atest
news by subscribing to our
Cosmic Times news
service

each issue written at different reading levels (designated "Early Edition" for the 7-8 grade

readers, "Home Edition" for the 8-10 grade readers, and "Late Edition® for the 11-12 grade

readers), for and the

Curriculum Tools

lesson plans.

In these pages, you will find tools to help you find Cosmic Times articles and lesson plans to
heip you teach specific topics in your cumiculum. This inciudes a sortable table of lesson plans
and various "tag clouds” for finding articles and lessons relating to various topics.

Workshops and Presentations
We collect together our most recent p

that we have used.

This includes PowerPoint slides, videos embedded in our presentations, and lesson plans. In
1 S

addtion, you will find

Imagine the Us

Cosmic Times is a product of the Imagine the Universe! website. Imagine the Universe is a

service of the High Energy Astrophysics Science Archive Research Center (HEASARC), Dr.

Alan P. Smale (Director), within the Astrophysics Science Division (ASD) at NASA's Goddard
gace nie




Classroom Resources
Guide to the Articles

O DO /" cosmic Times Teacher #c

« c. cosmictimes.gsfc.nasa,gov/teachers/ >
TApps | Nexte Pink [ Organization [ Other sttt [ Social Medla L /PO © NASA Waveiength 0 () Women In Astrono:
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Cosmic Times Home | Cosmic Times Teacher Resources

l Cosmic Times Teacher Resources

Cosmic Times is a series of curmi support ials that trace
the history of our understanding of the universe during the past 100
years, from Einstein’s formulation of gravity to the discovery of dark | Share your students’
energy. It consists of 6 posters, each resembling the front page of a | visions of the 2019 edition
mspapev fmm a pomculnl time in this hlsbvy. with articles of Cosmic Times with us.

. The of the articles mimics thal | Cosmic Times 2019
ofa nowmpormm its respective era. Invitation

In this Teacher Resource area of the Cosmic Times websi i, e

will find materials to help you use Cosmic Times in your g The Cosmic Times posters
We have divided the Teacher Resources inlo three are

accessible from the navigation bar above):

+ Guide to the Cosmic Times Articles Guide to the

Here you will find information on each of 1

cmlf Times s(fﬂos. TM Gu.lﬂo s organize A iCleS

each issue written at different rssdmg levels (dcstgnnhd “"EaNy Edition" for the 7-8 grade
readers, "Home Edition" for the 8-10 grade readers, and "Late Edition® for the 11-12 grade
readers), for and the lesson plans.
Curriculum Tools

In these pages, you will find tools to help you find Cosmic Times articles and lesson plans to
help you teach specific topics in your curiculum. This inciudes a sortable tabie of lesson plans
and various "tag clouds” for finding articles and lessons relating to various topics.
Workshops and Presentations

We collect together our most recent p and ials that we have used.
This includes PowerPoint slides, videos embedded in our presentations, and lesson plans. In
addtion, you will find of

Cosmic Times is a product of the Imagine the Universe! website. Imagine the Universe is a

service of the High Energy Astrophysics Science Archive Research Center (HEASARC), Dr.

Alan P. Smale (Director), within the Astrophysics Science Division (ASD) at NASA's Goddard
gace ente




Classroom Resources: '
Guide to the Articles'

) Teachers' Guide to the Co %

' Here you will find T e —
further information
organized by year/issue g2,/ T ey
of Cosmic Times ===

interest

Teachers' GuideWy

This teachers’ guide is organized by Cosmic Mgn 50 that each issue has its own set of web
pages. Within the pages for each issue, you will fi following:

« Background on that issue of Cosmic Times
We include a litde background on each issue of Cosmic Times; specifically, why we chose that
year to "publish* and how that issue advances the story of our changing understanding of the
expanding Universe, Also, we include the age and size of the Universe,.as understood by
scientists during the year of "publication” of that Cosmic Times issue.
Summaries of the articles and lessons for that issue
We provide tables showing each of the articies and lessons included with that Cosmic Time
issue and a one-line summary of each.
Notes on that issue’s articles
We have included notes for each of the anticies that appear in the Cosmic Times. These notes
include additional background on the science content in the article, additional images and links
that may help you and your students understand the content of the article, and/or historical
context.

Downloads
There is a download page listing all of the downloads for that particular issue.

« Classroom Lessons — Each poster has 4-5 associated classroom lessons written
specifically to tie into the science and/or historical content of that Cosmic Times issue. The
lessons ranging from middlie- to high-school level, and each poster inciudes at least one
multi-disciplinary lesson.

Newsletters — Each poster is accompanied by three newsletter versions, each having text
written at different reading levels. These newsletters are designed to be printed on 8.5 =
11" paper, for easy distribution in the classroom. The three levels of text are denoted by an
“Edition” type, as described below.
« Early Edition — text aimed at 7-8 grade readers
= Home Edition - text aimed at 8-10 grade readers (and the same text that appears in
the online edition of the Cosmic Times)
= Late Edition - text aimed at 11-12 grade readers (and the same text that appears on
the posters themselves)
Glossaries and Questions — We have also created a glossary for each poster, as well as
a list of questions for understanding.

Use the links in the menu bar above, or click a poster below, to navigate to one of the Cosmic Times
issues.

Cosmic Times Overview




Classroom Resources
Guide to the Articles

800 1919 Cosmic Times x

— -

Here you will find e —
further information f;g__m
organized by year/issue

Cumicustum Took Workahops and Pressntations Cosmic Thnes 2018

L] [ ]
m m - cometer- | s ) o] awec )i ]
O O S I C I e S Cosmic Times Home | Teacher Resources | Guide to Articies | 1919 Cosmic Times

1919 Cosmic Times
This poster is the first edition of the Cosmic Timﬂs, wllh the publication date
Gene

. chosen to coincide with the of the first test of ral
Theory of Relaﬁv-ty Einstein pubhshed the theory in \8 15, but the first test
in 1919. In fact, it was this test of

Genera
General Relativity Ihal mslly pmpollad Einstein to "rock star” status.

« D 1919 poster, and glossary

Poster e e —

+ 1019 Lessons

Order your set of Cosmic Times posters through the Imagine the Universe!

Newsletters uer e

1919 Article Overview

Glossary SR

Size of Universe: 300,000 Light Years

Questions for - e
. . Observations of stars near the Sun during the eclipse of
Sun's Gravity Bends | Expanding | 199 gow thatthe staright bends just as predicied by
. Starlight Universe | aoneral Relativity.
understandmg TR T T TR
| Ed»pu ,obsmﬂons of sumgm bond-ng around the Sun.
Mount Wilson [ Astronomer Harlow Shapely finds that the MllkyWay is 10
Astronomer Estimates Size of the ﬂ!rrm bigger than previous measurements, using the

= Additional information ' e el

Einstein's theory of General Relativity predicts lha( lhe
Expanding of Expanding | Universe cannot be static - it must be expanding or
Contracting? Universe | contracting. Einstein adds the "Cosmological Constant” to

about each article ' e
» Classroom lesson plans

InTheirOwnWords: |~ \uminosity relationship, redshift of galaxies, and the nature
|of spiral nebulac.
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Cosmic Times Teacher ¢ x

cosmictimes.gsfc.nasa,gov/teachers/
Pin R [ Oganization [ Ocher stuff [ Social Medla [ /PO © NASA Wavesength |

@mmswxmnm

(psm'(: TI;:}B :
TEACHER RESOURCES#
| Guetoides | Curiouin Tools | Wedahoa ind Prseriatons | __Conic Tines 518 __|

Cosmic Times Home | Cosmic Times Teacher Resources

l Cosmic Times Teacher Resources

Cosmic Times is a sedes of that trace

support
the history of our understanding of the universe during the past 100
years, from Einstein’s formulation of gravity to the discovery of dark
energy. It consists of 6 posters, each resembling the front page of a
newspaper from a particular time in this history, with articles
i i ies. The of the articles mimics that

the Rk
of a newspaper from its respective era.

In this Teacher Resource area of the Cosmic Times website, you
will find materials to help you use Cosmic Times in your classroom.
We have divided the Teacher Resources into three areas (also
accessible from the navigation bar above):

+ Guide to the Cosmic Times Articles
Here you will find information on each of the articles in the
Cosmic Times series. The Guide is organized by Cosmic
Times issue, s0 that each poster, or "year”, has its own set of
pages. For each issue, you will find notes gn each article,

printable PDF of the poster itself,
each issue written at different

Share your students’
visions of the 2019 edition
of Cosmic Times with us.
Cosmic Times 2019
Invitation

The Cosmic Times posters
are available through the
Iimagine the Universe!
Request Form

Keep up with our |atest
news by subscribing to our
Cosmic Times news
service

Curriculum Tools

In these pages, you wi

help you teach specific

and various "tag clouds” for

Curriculum
Tools

hrade
ns.

plans to
json plans

and
We collect together our most
This includes PowerPoint slides,

addtion, you will find ming

tion and workshop materials that we have used.
bedded in our presentations, and lesson plans. In

Cosmic Times is a product of the Imagine the Universe! website. Imagine the Universe is a

service of the High Energy Astrophysics Science Archive Research Center (HEASARC), Dr.

Alan P. Smale (Director), within the Astrophysics Science Division (ASD) at NASA's Goddard
gace nie




Classroom Resources
Curriculum Tools

9 (\ ) Curriculum Tools

Here you will find tools (Sl —
to help you find the
rlght Iessons and . "%ﬁACHERCﬁEI;I(BCUgEIE;

T

articles for your e et ot

Curriculum Tools

We have made an effort o provide a large number of quality readings and lesson plans for your

L]
classroom; however, with such a large number of materials, we also want to make it easy for you to
find just the right lesson or reading. Here we provide a few tools 10 find materials based on your

curmriculum needs. Use the links below to use these resources:

« Sortable Table of the Lessons
This table lists all the Cosmic Times lessons with various fields, such as Grade Level, Cosmic
Times Year and Cosmic Times article. The table can be sorted by any of the fields.

National Educational Standards for the Cosmic Times Lessons
These tables indicate which National Education Standards are met by each of the Cosmic
Times Lesson Plans.

o National Science Standards

o National Language Ants and Social Studies Standards

Keyword Clouds

This page contains a "keyword cloud™ for all of the aricles and lessons in the Cosmic Times

suite of materials. This cloud is a group of keywords, such as "redshift” or "spectra”. Clicking on

a kcmru will bring you to a list of articies and lessons which match that keyword, and the sizo
the keyword as it appears in the "cloud"” is related to the number of lessons or articles which

mam the keyword.

Master Download Page
This page contains all of the available downloads for all of the Cosmic Times issues, organized
by Cosmic Times year.

Cosmic Times is a product of the Imagine the Universe! wobsite. Imagine the Universe is a
service of the High Energy Astrophysics Science Archive Research Center (HEASARC), Dr.
Alan P. Smale (Director), within the Astrophysics Sciance Division (ASD) at NASA's Goddard
Space Flight Center.

The Cosmic Times Team

Cosmic Times Project Leaders: Dr. Jim Lochner and Dr. Barbara Mattson
Curator.Barbara Matison

Responsible NASA Official Phil Newman
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000 [ Lesson pans . N

I I L] | ]
e re O u WI I I fl | I d tOO I S € & € [ cosmictimes.gsfc.nasa.gov/teachers/curriculum/lessons. html " &
' Apps Next » Pak [ Orgasization ([l Ocher stuff [ Social Media [l E/P0 & NASAW: o O R

to help you find the .
right lessons and |

Guide to Arices Cumculum Tools Workahops and Presentations

Cosmic Times Lesson Plans

articles for your e e

The table below lists all the Cosmic Times lessons. "Year™ and "Articie” indicate which Cosmic

- Times issue and article(s) the lessen goes with. Some lessons may be used for both middle school
C l I r rl C l l ' l ' ' I n e e S (MS) and high school (HS) classes. The lesson tiles are linked to descriptions and downloads of the
lessons.

Clicking on a column heading will sort the table alphabetically according to that column. Clicking the
same column again will reverse the order,

= Sortable list of lessons o sy o | | owcbt

Students work in teams 1o 506

Multidisciplinary

using articies from the Cosmic
Times posters.

Students spend a few minutes at
each Cosmic Times poster to
answer an open-ended question Multidisciplinary
about the information on that
poster.

Students expiore the lelescopes

Tools of the | and technologies that will shape Cosmos' Physics,
Trade our understanding of the Astronomy
Universe in the coming years.
Students create a timeline of
word events from 1905 through
2006, the years encompassed
by the Cosmic Times posters, to Multidisciplinary
get a sense of the history
surrounding the discoveries over
the past century.

Students explore a discrepent
event by designing experiments
to test what makes a “come back
can” retum or UV beads change
color.

Students simulate an experiment
in which the discovery of dark
energy can be made by piotting
modem supemava distances on
a Hubble Diagram,




Classroom Resources: "
Curriculum Tools '

000 [ cumcstom Tools \

*' Here you will find tools | ———i
to help you find the e A | -
right lessons and R R

T e [y T

articles for your et o

ééemlc ﬁmos Lesson i’lans
National Science Educational Standards

L]
Cl I rrlcu I u I I I I Ieeds Below is a table showing the National Science Education Standards met by the Cosmic Times
lesson plans. The National Language Arts and Social Studies/World History Standards are shown

here.

The numbers in the table below refer to the following National Science Education Standards as
follows:

= Sortable list of lessons o AR

o N$.5-8.1 - Science as Inquiry
© NS5-8.2 - Physical Science
[l u o NS.5-84 - Earth and Space Science
= National Education L
o NS.5-8.7 - History and Nature of Science
« National Science Standards for Grades 8-12
o NS.9-12.1 - Science as Inquiry

Standards for each NEsaz-Psoorn

o NS.9-125 - Science and Technology
o NS.9-12.7 — History and Nature of Science

lesson .

1919 Lasson Prans




Classroom Resources:
Curriculum Tools

©.0101/ (3 coumic e Keywera 1 x

Jum/keyword_clouds /index.htm v & DO =

Here you will find tools (e e R
to help you find the —

COSMIC TIMES

right Iessons and ; ‘ : ’ ; ’"‘TE_\(}{ER RESOURCES
articles for your e

Below i slkoyworddo ud for all of the Cosmic Times articles and lessons. A keyword cloud is a
with the Cosmic Times articles and lesson plans. The size of
mocloud relaf hdholm umber of lessons and/or articles associated with that keyword.

curriculum needs e e e

We have Other Keyword Clouds, including those based on key scientists and event dates.
| images  bending starlight Cllck a

= Sortable list of lessons B e -
|g ang brief biography cepheid variable sta k eyW or d
cosmic microwave background

= National Education ot g o

L le in astronomy  doppler shitt

Standards for each - e o

« Online article
gravitational waves

o Teacher Background

I e S S O n « Andromeda Nebula Lies Outside Mitky Way Galaxy: (1929 Cosmic Times issue) ble's law  humason
+ Online article o

« Teachar Background
= "Yardsticks' in Neighbor Galaxy Double Universa's Size: (1955 Cosmic Times Issua) S ee I‘el ated

+ Online article

= Keyword clouds g articles and

Lessons

+ Discovering the Milky Way (1929 Cosmic Times Issue) 1
€SS0ns
ado!

+ Just How Faris that Star? (1928 Cosmic Times Issue)
« Cosmic Jeopardy (1855 Cosmic Times Issue)
« Discovering 'Yardsticks' are 'Metersicks’ (1955 Cosmic Times Issue)

» Back to tha top

-
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Here you will find tools P E— T
to help you find the *

right lessons and )
articles for your e

Cosmic Times Downloads

[
C rrl C I m n e e d S Below are all of the downloads of materials for the Cosmic Times suite of materials.
LI LI Ll Poster | Newslottors m: Lesson Plans

Overview | Cosmic Times Gallery Walk
(PDF, Word)

= Sortable list of lessons T

A A (PDF) (7-8 grade, PDF) | (PDF, Word) (PDFs, Word docs*
= National Education R
1919 Home Edition | 1919 Questions | reading is included in the Words file,
(8-10 grade, PDF) | for Understanding
(PDF, Word) Einstein and His Times
(PDF, Word)

Standards for each S i oo

« Letter From Camp Funston
(differentiated lesson) (PDF,

lesson =

Eclipses and Moon Phases
(PDF, Word)

Keyword clouds S —

(PDF, Word)

Einstein's Gravity
(PDF, Word)

Master download page e

(PDF, Word)

1929 Poster ' 1929 Early Edition | 1929 Glossary 1929 Lnlen Bundh (zip files)
(PDF) (78 grade, PDF) | (PDF, Word) (PDFs, Word
*Note that the PDF of the Leavitt




2019 Cosmic Times

,@GODDARD SPACE FLIGHT CENTER NASA Homepage

In the capstone lesson plan,

students are asked to look to CosMIC TIMES

the future R "“TEACHER RESOURCES
T T T T BT T

St u d e n tS S p e C u I a t e W h a t We Cosmic Times Home | Teacher Resources | Cosmic Times 2019

Cosmic Times 2019

Wi I I k n OW O n t h e 1 Ooth Share your students’ visions of the 2019 issue of Cosmic Times with us!

Do your students have a version of the 2019 issue of Cosmic Times? How much closer will we be to

a n n ive rS a ry Of t h e C O S m i C solving the mysteries of dark energy and the nature of the universe? What tools will we have then that

we don't have now?

Conmic TimesHome Ontne Eoton T
A 3 7 AR "

We want to know what your students envision for the next steps in understanding the nature of our

Tl mes , wW h at tec h nNo I O gy we Wi I I universe. After all, they are the next generation of scientists and engineers who will be working on

these questions. We will chose a few of the best submissions to share in a Student Gallery.

have, and what questions are i T ——
still unanswered

2. Send us the following:

o Your class creation(s) These can take the form of print materials (like an "old fashioned"
newspaper or a newsletter), web pages, audio podcasts, or videos — it is up to you and
your class to decide what form the news will take in 2019.

We’re inviting submissions for R ———

Email the file or link to your students' creation to: Barbara Mattson

a p OS S i b | e ”St u d e n t ga I I e ry” Of Release forms In order to consider your students' contribution(s), we need signed

releases from every student who worked on the project. You can send them either by
email or postal mail. If you have scanned versions of the signed forms, just email them to

2 O 1 9 CO S m i C Ti m e S C re a t i O n S the address above. If you want to send physical copies, request our address when you

make your email submissions.

Release form: PDF, doc

See the WebSite for more 3. Other considerations:

o Privacy disclosures




Cosmic Times

Posters, Newsletters, Teacher's Resources, Lessons & Online-
Edition all on our website: http://cosmictimes.gsfc.nasa.gov/
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Gravity g ight! A solar eclipse

' ' confirms that Einstein's theory of gravity, not
Newton's, correctly predicts the bending of

EXTR‘A X EXTRA e starlight. Read More >>

The universe's baby picture! More 1919 News

— COSMIS TIMES Our expanding universe! Hubble builds on

his earfier discovery that the Milky Way Galaxy
is but one of many galaxies in cur Universe to
find that the Universe is expanding.

Read More >>

More 1929 News

Einstein's death! The debate rages between
whether the Big Bang and Steady State
correctly describes the origin of the universe
Read More >>

More 1955 News

Light from the Big Bang! Penzias and Wilson
discover the Cosmic Microwave Background,
the remnant radiation from the very early
Universe, which makes the Big Bang the lead
theory for the origin of the Universe.
1919 11929 1955 ] 1965 ] 1993 | 2006 Read More >>

More 1965 News

Tha uniuareats hahu nistural Tha CORE micoian mansisas fluntuntinne in tha Casmin Miorsuwasun.
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Century Timeline

‘Compare the Cosmic Times timeline

with events in:
% Other Science
¢ Arts/Entertainment/Culture
¢ World History/Politics

“
Al
7|
Al
4

Opportunities for cross-disciplinary collaboration




Cosmic Times Timeline'

' 1912 - Henrietta Leavitt determines Cepheid Period-Luminosity
relationship

1916 - Einstein’s Theory of Gravity

1929 - Hubble’s Law

1934 - “Super-nova’ identified by Baade & Zwicky
1949 - Alpher & Gamow discuss nucleosynthesis
1952 - Baade recalibrates Cepheid P-L relationship
1965 - Penzias & Wilson discover CMB

1970 - Vera Rubin makes case for Dark Matter
1981 - Guth proposes Cosmic Inflation

1993 - COBE measures anisotropies in CMB
1998 - Dark Energy discovered

2003 - WMAP refines anisotropies in CMB
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